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CLAIMS 

(57) [Claim(s)] 

[Claim 1] Adsorbing a processed object on said electrostatic chuck using the electrostatic force 
produced by impressing direct current voltage to the electrostatic chuck in the processing interior 
of a room, and supplying predetermined raw gas to said processing interior of a room In the 
approach of making said processing interior of a room generating the plasma, and performing 
predetermined plasma treatment to the processed object on said electrostatic chuck by supply of 
high-frequency power After said predetermined plasma treatment is completed, supply of said raw 
gas and supply of high-frequency power are stopped respectively. After making the processed 
object which performed plasma treatment isolate from said electrostatic chuck, before adsorbing 
the processed object which should process a degree on said electrostatic chuck, where a gas is 
introduced into said processing interior of a room The plasma treatment approach characterized 
by impressing the direct current voltage of reversed polarity to said electrostatic chuck with the 
direct current voltage impressed to an electrostatic chuck in case said processed object is 



[Claim 2] The process which impresses direct current voltage to an electrostatic chuck in case a 
processed object is adsorbed, and said direct current voltage are the plasma treatment approach 
according to claim 1 characterized by grounding the electrode of an electrostatic chuck between 
the processes which impress the direct current voltage of reversed polarity to said electrostatic 
chuck. 

[Claim 3] The gas pressure of the gas to introduce is the plasma treatment approach according to 
claim 1 characterized by being the gas pressure which direct current discharge generates at least 
[Claim 4] The installation and elongation of a processed object to an electrostatic chuck are the 
plasma treatment approach according to claim 1 characterized by making it impress the direct 
current voltage of reversed polarity working [ this supporter material ] while the supporter material 
which can project freely from an electrostatic chuck is made to perform. 

[Claim 5] The carrying-in appearance of a processed object to a processing room is the plasma 
treatment approach according to claim 1 characterized by making it impress the direct current 
voltage of reversed polarity working [ this conveyance means ] while a conveyance means is made 
to perform. 

[Claim 6] The plasma treatment approach according to claim 1 characterized by making it impress 
the direct current voltage of reversed polarity while the gate valve of the carrying-in delivery 
volume of a processed object was prepared in the processing room while this gate valve was open. 
[Claim 7] Adsorbing a processed object on said electrostatic chuck using the electrostatic force 
produced by impressing direct current voltage to the electrostatic chuck in the processing interior 
of a room, and supplying predetermined raw gas to said processing interior of a room In the 
approach of making said processing interior of a room generating the plasma, and performing 
predetermined plasma treatment to the processed object on said electrostatic chuck by supply of 
high-frequency power The 1st process set as the gas pressure with which a processed object is 



adsorbed. 



< 




laid on an electrostatic chuck, raw gas is introduced into the processing interior of a room, and 
direct current discharge generates this processing interior of a room, The 2nd process which 
impresses direct current voltage to an electrostatic chuck after said 1st process, The plasma 
treatment approach characterized by having the 3rd process which sets the pressure of the 
processing interior of a room as the pressure at the time of plasma treatment after said 2nd 
process, and the 4th process which supplies high-frequency power after said 3rd process. 
[Claim 8] The plasma treatment approach according to claim 7 characterized by adding the 
process which supplies heat transfer gas to the rear face of a processed object between said 2nd 
process and 4th process. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the plasma treatment approach at the time of 
performing various kinds of plasma treatment including etching processing to a processed object. 
[0002] 

[Description of the Prior Art] For example, if the etching processing in a semi-conductor 
manufacture process is taken for an example, in case the insulator layer of front faces, such as a 
semi-conductor wafer (henceforth a "wafer"), will be etched and a contact hole will be formed, the 
etching system which uses the plasma from the former is used. It conflicts in it and many the 
so-called parallel monotonous type of the reason processing interior of a room which carried out 
opposite arrangement of the electrode up and down of etching systems are used from it being 
comparatively suitable for processing of the wafer of the diameter of macrostomia. 
[0003] By the way, during etching processing, since it is necessary to hold a wafer in the 
predetermined location on an electrode, in said conventional etching system, an electrostatic 
chuck which is indicated by JP,4-51542,A, for example is prepared on the lower electrode. This 
electrostatic chuck has the configuration inside which the electrode was installed by the insulator, 
and carries out adsorption maintenance of the wafer according to the electrostatic force 
(Coulomb force) produced when direct current voltage is impressed to this electrode. 
[0004] In this case, when the count of adsorption of a processed object increases, there is a 
possibility that it may become impossible to adsorb a wafer certainly even if a polar charge 
contrary to the direct current voltage impressed to the insulator front face of an electrostatic 
chuck in case a processed object is adsorbed comes to remain gradually, consequently it 
impresses direct current voltage. Therefore, the method of preventing poor adsorption of such an 
electrostatic chuck from the former is proposed, for example, the method (henceforth "plasma 
electric discharge") of introducing the gas of a discharge pressure into the processing interior of a 
room, after making it secede from a wafer in JP,63-36138,B, carrying out high frequency discharge 




with the electrode of the processing interior of a room, and preventing poor adsorption of an 
electrostatic chuck proposes — having — **** — moreover, the above — in JP,4-51542,A, 
introducing inert gas in that case and making it discharge at it is indicate. 
[0005] 

[Problem(s) to be Solved by the Invention] However, since he was trying to remove a charge in the 
state of the same discharge as original etching processing, said each of conventional approaches 
had the problem that a resultant accumulated on the front face of an electrostatic chuck, or 
sputtering of (the so-called adhesion of a "depository") and the front face of an electrostatic 
chuck was carried out. moreover, a technique waits to finish taking out a wafer [ finishing / etching 
processing ] from the processing interior of a room, generates plasma discharge, removes a charge, 
and after removal of the charge is completed, it is making the following wafer have carried in to the 
processing interior of a room since said each ** for this reason, since said each **, the technique 
could not perform taking out from the processing interior of a room of a wafer and carrying in to 
the processing interior of a room, and the prevention process of poor adsorption to coincidence, 
but had had a problem for the throughput. 

[0006] Moreover, since direct current voltage was already impressed to the electrostatic chuck 
before making a wafer lay on an electrostatic chuck conventionally, there was another problem. 
That is, in this kind of etching system etc., make the wafer carried in to the processing interior of 
a room by conveyance means, such as a conveyance arm, lay on an electrostatic chuck, and the 
wafer which processing finished is made to isolate from an electrostatic chuck, it is prepared in an 
installation base as a device for passing said conveyance means, and supporter material, such as a 
lifter pin in which that tip can project freely from an electrostatic chuck, is used. 
[0007] Therefore, since supporter material is grounded through resistance if direct current voltage 
is impressed to an electrostatic chuck such before a wafer is laid on an electrostatic chuck When 
supporter material went up, direct current discharge occurred between this supporter material and 
an electrostatic chuck, for example, the direct current voltage of plus was impressed, the charge 
of minus piled up in the electrostatic chuck front face, and there was a problem that poor 
adsorption occurred by it. 

[0008] This invention is made in view of this point, and the purpose is shown in being able to 
prevent poor adsorption of the processed object to an electrostatic chuck, without reducing a 
throughput, offering the plasma treatment approach which can strengthen adsorption power over a 
processed object more further, and aiming at solution of said problem, without degrading an 
electrostatic chuck. 
[0009] 

[Means for Solving the Problem] In order to attain said purpose, the plasma treatment approach of 
claim 1 Adsorbing a processed object on said electrostatic chuck using the electrostatic force 
produced by impressing direct current voltage to the electrostatic chuck in the processing interior 
of a room, and supplying predetermined raw gas to said processing interior of a room In the 
approach of making said processing interior of a room generating the plasma, and performing 
predetermined plasma treatment to the processed object on said electrostatic chuck by supply of 
high-frequency power After said predetermined plasma treatment is completed, supply of said raw 
gas and supply of high-frequency power are stopped respectively. Subsequently, after making the 
processed object which performed plasma treatment isolate from said electrostatic chuck, before 
adsorbing the processed object which should process a degree on said electrostatic chuck, where 
a gas is introduced into said processing interior of a room Direct current voltage impressed to an 
electrostatic chuck in case said processed object is adsorbed is characterized by impressing the 
direct current voltage of reversed polarity to said electrostatic chuck. 

[0010] In this case, as for the process which impresses direct current voltage to an electrostatic 



chuck in case a processed object is adsorbed, as indicated to claim 2, and said direct current 
voltage, it is desirable to add the process which grounds the electrode of an electrostatic chuck 
between the processes which impress the direct current voltage of reversed polarity to said 
electrostatic chuck. 

[0011] As indicated to claim 3 further again, as for the gas pressure of the gas to introduce, it is 
desirable to set it as the gas pressure which direct current discharge generates at least In this 
case, when the gas pressure concerned is low when the direct current voltage to impress is 
comparatively high, and the direct current voltage to impress is comparatively low, the gas 
pressure concerned is made high. 

[0012] And while supporter material, for example like a lifter pin which can project freely from an 
electrostatic chuck is made to perform installation and elongation of a processed object to an 
electrostatic chuck as indicated to claim 4, and this supporter material is operating, you may make 
it impress the direct current voltage of said reversed polarity. 

[0013] Moreover, conveyance means, such as a conveyance arm, are made to perform carrying-in 
appearance of a processed object to a processing room, and you may make it impress the direct 
current voltage of said reversed polarity working [ this conveyance means ], as indicated to claim 
5. 

[0014] As furthermore indicated to claim 6, while preparing the gate valve of the carrying-in 
delivery volume of a processed object in a processing room and this gate valve is open, you may 
make it impress the direct current voltage of said reversed polarity. 

[0015] Adsorbing a processed object on said electrostatic chuck using the electrostatic force 
produced by impressing direct current voltage to the electrostatic chuck in the processing interior 
of a room, and supplying predetermined raw gas to said processing interior of a room according to 
claim 7 In the approach of making said processing interior of a room generating the plasma, and 
performing predetermined plasma treatment to the processed object on said electrostatic chuck 
by supply of high-frequency power The 1 st process set as the gas pressure with which a 
processed object is laid on an electrostatic chuck, raw gas is introduced into the processing 
interior of a room, and direct current discharge generates this processing interior of a room, The 
2nd process which impresses direct current voltage to an electrostatic chuck after said 1st 
process, The plasma treatment approach characterized by having the 3rd process which sets the 
pressure of the processing interior of a room as the pressure at the time of plasma treatment, and 
the 4th process which supplies highHrequency power after said 3rd process is offered after said 
2nd process. 

[0016] In this case, the process which supplies heat transfer gas to the rear face (field by the side 
of an electrostatic chuck) of a processed object is added between the 2nd process and the 4th 
process, and you may make it process, as indicated to claim 8. For example, behind, the front 
stirrup of the 3rd process which sets the pressure of the processing interior of a room as the 
pressure at the time of plasma treatment supplies said heat transfer gas. 

[0017] In invention of these claims 1-8, it has the configuration which pinched the conductive thin 
film from the upper and lower sides by insulating materials, such as polyimide system resin, with 
"the electrostatic chuck." And it means impressing predetermined direct current voltage to said 
thin film in the electrostatic chuck constituted such, saying "direct current voltage is impressed to 
an electrostatic chuck", i.e., an electrode. And if Coulomb force is generated by impressing 
predetermined direct current voltage to said thin film in an electrostatic chuck, it will become 
possible to carry out adsorption maintenance of the processed object according to this Coulomb 
force on the top face of an electrostatic chuck. 

[0018] Before adsorbing the following processed object on an electrostatic chuck after isolating 
the processed object after plasma treatment by supporter material, such as a lifter pin, from an 



electrostatic chuck if the direct current voltage of plus is impressed to an electrostatic chuck in 
case a processed object is adsorbed, for example according to claim 1 F where a gas is introduced 
into the processing interior of a room, the direct current voltage of minus will be impressed to an 
electrostatic chuck. 

[0019] Here, although especially limitation does not have the gas introduced into said processing 
interior of a room, inert gas, such as Ar (argon) gas, other N2 (nitrogen) gas, etc. can be used 
suitably, for example. Thus, where the suitable gas for said processing interior of a room is 
introduced, in case a processed object is adsorbed, by impressing polar direct current voltage 
contrary to the direct current voltage impressed to an electrostatic chuck to an electrostatic 
chuck, direct current discharge is generated and the charge in a gas can be drawn near to the 
front face of an electrostatic chuck. An electrostatic chuck front face is electrified in a polarity 
contrary to residual charge by this, poor adsorption is canceled, and it also becomes possible to 
strengthen more adsorption power of the processed object to an electrostatic chuck further. 
Unless direct current discharge occurred theoretically, the above-mentioned effectiveness should 
not be acquired, but also when direct current discharge did not occur and the above-mentioned 
effectiveness was acquired, it was. Since few charged particles in a gas drew near to an 
electrostatic chuck front face, this is considered. 

[0020] In the conventional plasma electric discharge mentioned already, although about [ 50W ] 
power was needed, as for the power which direct current discharge like this invention takes, less 
than [ 1W ] is enough. Therefore, it is rare for a depository to adhere to an electrostatic chuck 
front face, and sputtering of the front face of an electrostatic chuck is not carried out. Moreover, 
since what is necessary is just more than the pressure that direct current discharge generates 
also about gas pressure, the limit of gas pressure is looser than plasma electric discharge. 
[0021] Like claim 2, between impression of the direct current voltage in the case of adsorption, 
and impression of the direct current voltage of reversed polarity, when making it once ground the 
electrode of an electrostatic chuck, and supporter material, such as a lifter pin, goes up and a 
wafer is contacted, some charges which remained to the wafer and the thin film of an electrostatic 
chuck can flow to a ground, and a wafer can be easily separated from an electrostatic chuck. 
[0022] Moreover, by making gas pressure of the gas to introduce into the gas pressure which 
direct current discharge generates, direct current discharge is generated more certainly and the 
dependability of a process can be raised. 

[0023] Furthermore, in parallel to these actuation, the process of poor adsorption prevention of an 
electrostatic chuck and adsorption power enhancement will be performed for impression of the 
direct current voltage of reversed polarity by working [ of supporter material ], working [ of a 
conveyance means ], and carrying out during disconnection of a gate valve further, and the effect 
which gives a throughput can be suppressed. 

[0024] If it is made to impress direct current voltage to an electrostatic chuck after setting it as 
the gas pressure with which a processed object is laid on an electrostatic chuck, raw gas is 
introduced into the processing interior of a room like claim 7, and direct current discharge 
generates this processing interior of a room, direct current discharge will not occur between 
supporter material, such as a lifter pin, and an electrostatic chuck like before. And as a result of 
raw gas's carrying out direct current discharge, processing space will be in switch-on, negative 
charge is supplied to a wafer, and a wafer is firmly adsorbed by the electrostatic chuck according 
to Coulomb force. Henceforth, what is necessary is to set the pressure of the processing interior 
of a room as the pressure at the time of plasma treatment, to supply high-frequency power from 
an RF generator etc., and just to carry out the usual etching processing. 
[0025] 

[Embodiment of the Invention] Hereafter, it explains based on the example which applied the 



gestalt of operation of this invention to the etching art. Drawing 1 shows typically the cross 
section of the etching system 1 used for the gestalt of operation of this invention. The processing 
room 2 in this etching system 1 is formed in the processing container 3 of the shape of a 
cylindrical shape which consists of aluminum which can be blockaded freely airtightly, and by which 
oxidation alumite processing was carried out, and the processing container 3 the very thing 
concerned is grounded through the grounding conductor 4. The insulating support plates 5, such as 
a ceramic, are formed in the pars basilaris ossis occipitalis in said processing room 2, and the 
susceptor 6 of the shape of an approximate circle column which constitutes the lower electrode 
for laying the processed object (henceforth a "wafer") W, for example, a semi-conductor wafer 
with a diameter of 8 inches, in the upper part of this insulating support plate 5 is held free [ vertical 
movement ]. 

[0026] Said susceptor 6 is supported with the rise-and-fall shaft 7 which penetrates the pars 
basilaris ossis occipitalis of said insulating support plate 5 and the processing container 3, and this 
rise-and-fall shaft 7 can move up and down freely with the drive motor 8 currently installed in the 
processing container 3 exterior. Therefore, by actuation of this drive motor 8, said susceptor 6 can 
move up and down freely, as shown in the both-way arrow head in drawing 1 . In addition, between 
said susceptors 6 and insulating support plates 5, in order to secure the airtightness of the 
processing room 2, the elastic weather strip 9, for example, bellows, is formed so that a way may 
be surrounded outside said rise-and-fall shaft 7. 

[0027] It consists of aluminum with which the front face was oxidized, and the refrigerant circuit 
(not shown) for circulating a refrigerant between heating means (not shown), such as a 
temperature control means, for example, a ceramic heater etc., and the external source of a 
refrigerant (not shown) is established in the interior, and said susceptor 6 is constituted so that it 
may be possible to maintain the wafer W on a susceptor 6 to predetermined temperature. 
Moreover, this temperature has composition automatically controlled by the temperature sensor 
(not shown) and the temperature control device (not shown). 

[0028] On said susceptor 6, the electrostatic chuck 1 1 for carrying out adsorption maintenance of 
the wafer W is formed. This electrostatic chuck 1 1 has the configuration which pinched the 
conductive thin film 12 from the upper and lower sides with the resin 13 of a polyimide system, as 
shown in drawing 2 . And if dialing operation of the switch 14 is carried out to the plus terminal 15, 
the positive voltage from the high voltage direct current plus power source 1 6 currently installed 
in the exterior of the processing container 3, for example, the forward electrical potential 
difference of +1.5kV - +2kV, will be impressed to said thin film 12, and adsorption maintenance of 
the wafer W will be carried out by the Coulomb force produced in that case on the top face of the 
electrostatic chuck 11. Moreover, if dialing operation of the switch 14 is carried out to the minus 
terminal 1 7, the minus electrical potential difference from the high voltage direct current minus 
power source 18 currently installed in the exterior of the processing container 3, for example, a 
-1.5 — 2kV negative electrical potential difference, will be impressed to said thin film 12. Moreover, 
when dialing operation of the switch 14 is carried out to an earth terminal 19, said thin film 12 is 
grounded. 

[0029] In addition, in the susceptor 6, the passage (not shown) of heat transfer gas, such as for 
example, helium (helium) gas, is formed, and a transmission efficiency is raised while making heat 
transfer between Wafer W and an electrostatic chuck into homogeneity by supplying this heat 
transfer gas to the rear face of the wafer W by which adsorption maintenance was carried out on 
the electrostatic chuck 11. 

[0030] Moreover, in said susceptor 6, as shown in drawing 2 , the inside of a susceptor 6 is moved 
up and down and two or more lifter pins 20 in which the lift rise from the electrostatic chuck 1 1 of 
Wafer W is free are installed inside. This lifter pin 20 constitutes the supporter material said to this 




invention. In addition, the other end of a lifter pin 20 is grounded through the high impedance 
object, for example, 3-megohm resistance. 

[0031] As the electrostatic chuck 1 1 is surrounded, the inside focus ring 21 abbreviation annular in 
a flat surface is formed around on said susceptor 6. This inside focus ring 21 consists of single 
crystal silicon which has conductivity, and it has the function to carry out incidence of the ion in 
the plasma to Wafer W effectively. 

[0032] The outside focus ring 22 abbreviation annular in a flat surface is further formed in the 
periphery of said inside focus ring 21. This outside focus ring 22 consists of a quartz which has 
insulation, and it is fabricated by the curve configuration of a convex outside, and gas does not 
stagnate, but that periphery rising wood is discharged smoothly. This outside focus ring 22 has the 
function which controls diffusion of the plasma generated between the susceptor 6 and the 
below-mentioned up electrode 51 with the below-mentioned shield ring 53. 

[0033] the above — a baffle plate 23 is arranged on the perimeter of a susceptor 6, and the inner 
circumference section of this baffle plate 23 is being further fixed to the susceptor 6 by the means 
of a bolt etc. through the base material of a quartz etc. Therefore, it has the composition that this 
baffle plate 23 also moves up and down with vertical movement of a susceptor 6. Much bore 23a is 
formed in this baffle plate 23, and it has the function which discharges gas to homogeneity. 
[0034] the above — the diffusion member 33 for introducing etching gas and other gas in the 
processing room 2 is formed in the upper part of the processing room 2 through the insulating 
supporting material 31 which consists of an alumina, and the cooling member 32 which consists of 
aluminum. Moreover, the refrigerant circuit 34 is formed in the upper part of this cooling member 
32, and when the chiller (refrigerant) supplied from the outside circulates, it has the function which 
cools the below-mentioned up electrode 51 even to predetermined temperature. 
[0035] Said diffusion member 33 has the hollow structure which had the baffle plate 35 of two 
steps of upper and lower sides in the inferior— surface-of^-tongue side as shown also in drawing 2 , 
and further, much diffusion hole 35a is formed in each of the baffle plate 35 of two steps of these 
upper and lower sides, respectively so that it may become a mutually different location. A gas inlet 
36 is formed in the center of this diffusion member 33, and the gas installation tubing 38 is further 
connected through the bulb 37. And the raw gas source of supply 43 and the purge gas source of 
supply 44 are respectively connected to this gas installation tubing 38 through the massflow 
controllers 41 and 42 for bulbs 39 and 40 and the corresponding flow regulation. With the gestalt of 
operation of this invention, from the raw gas source of supply 43, CF4 gas is supplied and N2 
(nitrogen) gas is supplied from the purge gas source of supply 44. 

[0036] Said gas from these raw gas source of supply 43 and the purge gas source of supply 44 is 
introduced in the processing room 2 through diffusion hole 35a of said inlet 36 and the diffusion 
member 33 from said gas installation tubing 38. Moreover, the gas in the baffle space S which 
much delivery 32a is formed and was formed also in the cooling member 32 between the baffle 
plate 35 of the diffusion member 33 and the cooling member 32 as shown in drawing 2 is made to 
breathe out caudad. 

[0037] the lower part of said diffusion member 33 — the above — it counters with a susceptor 6 
— as — the up electrode 51 — the above — it is fixed to the inferior surface of tongue of the 
cooling member 32. Besides, the section electrode 51 consisted of single crystal silicon which has 
conductivity, with the bolt for immobilization (not shown), fixed to the inferior-surf a ce-of-tongue 
periphery of said cooling member 32, and has flowed with this cooling member 32. Moreover, much 
delivery 51a is formed also in this up electrode 51, and it connects with delivery 32a of said cooling 
member 32. Therefore, the gas in the baffle space S is breathed out by homogeneity to the wafer 
W on the electrostatic chuck 11 through Deliveries 32a and 51a. 

[0038] the lower limit periphery of the up electrode 51 — the above — as the bolt for 




immobilization is covered, the shield ring 53 is arranged, this shielding ring 53 — from a quartz — 
becoming — the above — it is with the outside focus ring 22, and a gap narrower than the gap 
between the electrostatic chuck 1 1 and the up electrode 51 is formed, and it has the function 
which controls diffusion of the plasma. In addition, between the upper limit section of this shield 
ring 53, and the head-lining wall of the processing container 3, the insulating ring 54 which consists 
of synthetic resin of a fluorine system is formed. 

[0039] the above which the exhaust pipe 62 which leads to the vacuum suction means 61, such as 
a vacuum pump, is connected to the lower part of the processing container 3, and has been 
arranged around a susceptor 6 — a baffle plate 23 — minding — the inside of the processing room 
2 — several — it is possible to carry out vacuum suction even to the degree of vacuum of the 
arbitration to mTorr. 

[0040] Next, if the supply system of the high-frequency power of this etching system 1 is 
explained, to the susceptor 6 which serves as a lower electrode first, the power from RF generator 
63 which outputs the high-frequency power whose frequency is about hundreds of kHz, for 
example, 800kHz, has composition supplied through the adjustment machine 64. the power from 
RF generator 66 with which a frequency, on the other hand, outputs the frequency of 1MHz or 
more higher than said RF generator 63, for example, 27.12MHz high-frequency power, through the 
adjustment machine 65 to the up electrode 51 — the above — it has composition supplied through 
the cooling plate 32. 

[0041] The load lock chamber 72 adjoins the flank of said processing container 3 through a gate 
valve 71. In this load lock chamber 72, the conveyance means 73 for conveying the wafer W which 
is a processed object between the processing rooms 2 in the processing container 3, such as a 
conveyance arm, are established. 

[0042] Next, explanation of the control system of this etching system 1 controls the lifter pin 20 in 
the dialing operation to the drive motor 8 which moves a susceptor 6 up and down, the plus 
terminal 15 of a switch 14, the minus terminal 17, and an earth terminal 19, the high voltage direct 
current plus power source 16, the high voltage direct current minus power source 18, and a 
susceptor 6, bulbs 39 and 40, massflow controllers 41 and 42, the vacuum suction means 61, and 
RF generators 63 and 66 by the controller 74. 

[0043] The principal part of the etching system 1 concerning the gestalt of operation of this 
invention is constituted as mentioned above, and if the operation in the case of carrying out 
etching processing to the oxide film (Si02) of the wafer W of silicon based on control by the 
controller 74 etc. is explained, after a gate valve 71 is opened wide first, Wafer W will be carried in 
in the processing room 2 by the conveyance means 73. At this time, by actuation of a drive motor 
8, a susceptor 6 descends, and a lifter pin 20 projects on the electrostatic chuck 11, and is in the 
standby condition of the reception of EHA W. And the wafer W carried in in the processing room 2 
by the conveyance means 73 is received and passed on the lifter pin 20 which projects on the 
electrostatic chuck 1 1, as shown in drawing 3 . In this way, after delivering Wafer W on a lifter pin 
20, the conveyance means 73 shunts and a gate valve 71 is closed. 

[0044] On the other hand, after delivery of a up to [ the lifter pin 20 of Wafer W ] is completed, by 
actuation of a drive motor 8, a susceptor 6 goes up to a predetermined processing location, for 
example, the location where the gap between the up electrode 51 and a susceptor 6 becomes 
10mm - 20mm, and the lifter pin 20 which is supporting Wafer W to coincidence descends in a 
susceptor 6. In this way, as shown in drawing 2 , Wafer W will be in the condition of having been laid 
on the electrostatic chuck 1 1 . 

[0045] Subsequently, after vacuum suction of the inside of the processing room 2 is carried out 
and it becomes a predetermined degree of vacuum with the vacuum suction means 61, 
predetermined raw gas (C4F8 gas) is supplied by the predetermined flow rate from the raw gas 




source of supply 43, the pressure in the processing room 2 is decompressed to for example, 
70mTorr(s) - 80mTorr (P1 in drawing 4 ) t and it will be in the condition of being easy to generate 
direct current discharge. Here, dialing operation of the switch 14 is carried out to the plus terminal 
15, and the positive voltage of the high voltage direct current plus power source 16 predetermined 
in having been grounded until now, for example, the forward electrical potential difference of 1.5kV 
- 2kV, is impressed to the conductive thin film 12 in the electrostatic chuck 11. This adsorbs in 
Wafer W. Subsequently, heat transfer gas begins to be supplied to a wafer W rear face, and the 
pressure in the processing room 2 by CF4 gas installation is further decompressed to for example, 
20mTorr(s) which are the pressures at the time of etching processing (P2 in drawing 4 ). 
[0046] If the high-frequency power whose frequency is 27.1 2MHz from RF generator 66 and whose 
power is 2kW is supplied to the up electrode 51 after [ which is a pressure at the time of etching 
processing ] being set to 20mTorr(s), for example as the pressure in the processing room 2 
described above, the plasma will occur between the up electrode 51 and a susceptor 6. The 
high-frequency power whose frequency is 800kHz from RF generator 64 and whose power is 1kW 
is supplied to coincidence to a susceptor 6. Thus, the plasma stabilized by supplying 
high-frequency power to vertical coincidence is generated immediately. 

[0047] And the raw gas in the processing room 2 dissociates by the generated plasma, and the 
silicon oxide (Si02) of a wafer W front face is etched, the impingement rate being controlled by the 
RF of a frequency with the etchant ion low on the relative target supplied to the susceptor 6 side 
produced in that case. 

[0048] In this case, the outside focus ring 22 is formed in the periphery of the inside focus ring 21 
arranged at the susceptor 6 so that Wafer W may be surrounded. Since the shielding ring 53 
arranged around the up electrode 51 is located above this outside focus ring 22 and the gap 
shorter than between the top face of the electrostatic chuck 11 and the inferior surfaces of 
tongue of the up electrode 51 is constituted from both like previous statement Diffusion of the 
plasma generated between the susceptor 6 and the up electrode 51 is suppressed, and the 
consistency of this plasma is high. Of course, even if the pressure in the processing room 2 is a 
high degree of vacuum called 20mTorr, diffusion of the plasma can be controlled effectively. 
[0049] And around Wafer W, since the inside focus ring 21 is arranged, incidence of said fluorine 
radical is carried out to homogeneity at Wafer W, and it is high uniformly [ the etching rate of the 
silicon oxide (Si02) of a wafer W front face ]. 

[0050] While supply of the high-frequency power to the up electrode 51 and a susceptor 6 is 
suspended as shown in the timing chart of drawing 4 after making it such and completing 
predetermined etching, supply of the raw gas into the processing room 2 is suspended. 
Subsequently, by suspending supply of heat transfer gas at the wafer rear face, and carrying out 
dialing operation of the switch 14 to an earth terminal 19, the positive voltage impression from the 
high voltage direct current plus power source 16 to the conductive thin film 12 of the electrostatic 
chuck 1 1 is stopped, and the conductive thin film 12 will be in the condition of having been 
grounded. 

[0051] Subsequently, in the processing room 2, nitrogen gas is supplied from the purge gas source 
of supply 44, and residual raw gas is purged out of the processing room 2. By supply of this 
nitrogen gas, the pressure in the processing room 2 serves as a degree of vacuum of for example, 
70mTorKs) - 80mTorr extent. Subsequently, a gate valve 71 opens wide, a lifter pin 20 goes up at 
the same time a susceptor 6 descends, the lift rise of the wafer W which etching processing ended 
is carried out from the electrostatic chuck 11, and it will be in the condition which shows in 
drawing 3 . 

[0052] In the electrostatic chuck 1 1 which uses the high insulating resin 13 of polyimide etc. here 
By having impressed predetermined positive voltage to the conductive thin film 12 of the 



electrostatic chuck 1 1, when adsorbing Wafer W Even after stopping the 
electrical-potential-difference impression to a thin film 1 2, and a lifter pin's 20 going up and 
carrying out the lift rise of the wafer W In the front face of the electrostatic chuck 1 1, a polar 
charge (charge of minus) contrary to an adsorption electrical potential difference (for example, 
forward electrical potential difference of 1.5kV - 2kV) remains, and electrostatic chuck 11 front 
face will be in the condition of having been charged in minus. 

[0053] When the condition of having been charged in this minus was left, it is going to adsorb the 
wafer W for performing the next etching processing and the predetermined positive voltage of the 
high voltage direct current plus power source 16 is again impressed to the conductive thin film 12 
in the electrostatic chuck 11, the positive voltage impressed with the residual charge of minus of 
electrostatic chuck 1 1 front face is offset, and it becomes impossible to apply sufficient electrical 
potential difference to Wafer W. Consequently, adsorption power decreases and a possibility that it 
may become impossible to adsorb Wafer W certainly on the electrostatic chuck 1 1 even if it 
impresses the predetermined positive voltage of the high voltage direct current plus power source 
16 arises. 

[0054] then, the thin film 12 of the conductivity [ a lifter pin 20 goes up relatively to a susceptor 6, 
in this operation gestalt, as shown in drawing 3 , if the wafer W which etching processing ended 
separates from on the electrostatic chuck 11, dialing operation of the switch 14 will be carried out 
to the minus terminal 1 7, and / electrical potential difference / of the high voltage direct current 
minus power source 18 / predetermined / minus ] in the electrostatic chuck 1 1 — predetermined 
time — for example, about 1.0 sec impression is carried out. The minus electrical potential 
difference impressed from this high voltage direct current minus power source 18 is good in the 
gestalt of this operation to carry out to the electrical potential difference which direct current 
discharge generates to said nitrogen gas, for example, the negative electrical potential difference 
which is about -1.0— 2kV. 

[0055] Thus, if polar direct current voltage (minus electrical potential difference) contrary to the 
direct current voltage (positive voltage) impressed in case Wafer W is adsorbed is impressed to 
the conductive thin film 12 in the electrostatic chuck 11, direct current discharge can be carried 
out in the nitrogen gas currently supplied in the processing room 2, a plus charge can draw near to 
the front face of the electrostatic chuck 1 1 in that case, and electrostatic chuck 1 1 front face can 
be electrified in plus. 

[0056] In this way, predetermined time impression of the minus electrical potential difference from 
the high voltage direct current minus power source 18 is carried out to the conductive thin film 12 
in the electrostatic chuck 11, again, dialing operation of the switch 14 is carried out to an earth 
terminal 19, and the conductive thin film 12 of the electrostatic chuck 1 1 will be in the condition of 
having been grounded again. For example, in the gestalt of this operation which constitutes the 
electrostatic chuck 1 1 using the resin 13 of a polyimide system, the impression time amount of 
this minus electrical potential difference can electrify electrostatic chuck 1 1 front face with the 
charge of plus, if the front face of the electrostatic chuck 11 is called residual charge with a 
reverse polarity, i.e., this example of a gestalt, by considering as 1.0sec extent. Thus, by 
electrifying the charge of plus of electrostatic chuck 1 1 front face, poor adsorption can be 
prevented and adsorption power can be further strengthened more now. 

[0057] On the other hand, after a gate valve 71 opens wide as mentioned above, a lifter pin 20 
goes up relatively to a susceptor 6, and if the wafer W which etching processing ended separates 
from on the electrostatic chuck 1 1 as shown in drawing 3 , the conveyance means 73 will advance 
in the processing room 2. In this way, after the conveyance means 73 which advanced in the 
processing room 2 enters the inferior surface of tongue of Wafer W, a lifter pin 20 descends and 
the wafer W which was being supported on the lifter pin 20 is transferred to the conveyance 




means 73. After that, when the conveyance means 73 shunts in a load lock chamber 72, the wafer 
W which etching processing ended is taken out out of the processing room 2. 
[0058] In this way, the wafer [ finishing / etching processing ] W taken out out of the processing 
room 2 is conveyed by the processor for the conveyance means 73 to perform the following down 
stream processing suitably. And the new wafer W of ***■»* »* * is carried in to reception, and the 
conveyance means 73 carries in the unsettled wafer W for etching processing in the processing 
room 2, after conveying the wafer [ finishing / etching processing ] W to the following processor. 
And by the conveyance means 73, the unsettled wafer W concerned carried in in the processing 
room 2 is received and passed on the lifter pin 20 which projected on the electrostatic chuck 11, 
after that, the conveyance means 73 shunts the inside of the processing room 2, and a gate valve 
71 is closed. 

[0059] And as described above, after delivery of a up to [ the lifter pin 20 of the unsettled wafer 
W ] is completed, it goes up, a lifter pin 20 descends to coincidence, and a susceptor 6 will be in 
the condition that Wafer W was laid on the electrostatic chuck 1 1, as [ show / in drawing 2 ]. 
[0060] Subsequently, CF4 gas which is etching gas is supplied in the processing room 2 from the 
raw gas source of supply 43, the pressure in the processing room 2 is decompressed to for 
example, 70mTorr(s) - 80mTorr (P1 in drawing 4 ), and it will be in the condition of being easy to 
generate direct current discharge. And dialing operation of the switch 14 is carried out to the plus 
terminal 15, and the predetermined positive voltage of the high voltage direct current plus power 
source 16, for example, the forward electrical potential difference of 1.5kV - 2kV, is impressed to 
the conductive thin film 12 in the electrostatic chuck 11. Direct current discharge occurs and this 
adsorbs in Wafer W. 

[0061] Subsequently, heat transfer gas begins to be supplied to a wafer W rear face, and the 
pressure in the processing room 2 by CF4 gas installation is further decompressed to for example, 
20mTorr(s) which are the pressures at the time of etching processing (P2 in drawing 4 ). And if 
high-frequency power is respectively impressed to the up electrode 51 and a susceptor 6, the 
plasma occurs in the processing room 2, said CF4 gas will dissociate, etching processing will be 
started, and etching processing to Wafer W will be continuously performed by repeating the same 
process as henceforth. 

[0062] Although positive voltage is impressed to the conductive thin film 12 between said etching 
processings and in the electrostatic chuck 1 1, it becomes possible to adsorb Wafer W and to hold 
it good, on the electrostatic chuck 11, according to the Coulomb force, without causing poor 
adsorption, since the residual charge (charge of minus) of the front face of the electrostatic chuck 
1 1 is beforehand removed as explained previously. 

[0063] In addition, although it considered as the configuration which impresses a minus electrical 
potential difference to the conductive thin film 12 in the electrostatic chuck 1 1 with the gestalt of 
implementation of invention explained above while the lifter pin 20 went up relatively to the 
susceptor 6 and Wafer W separated from on the electrostatic chuck 1 1 After a lifter pin 20 goes up 
relatively to the electrostatic chuck 1 1 and Wafer W separates from on the electrostatic chuck 11, 
the timing which impresses a minus electrical potential difference to said thin film 12 will never be 
cared about, if the following wafer W is before adsorbing on the electrostatic chuck 11. Moreover, 
if the timing which opens a gate valve 71 is after introducing purge gas, before it impresses a minus 
electrical potential difference, later will be available for it. 

[0064] Moreover, the direct current voltage of the reversed polarity impressed to the conductive 
thin film 12 in the electrostatic chuck 1 1 needs to impress the direct current voltage of plus as an 
electrical potential difference of reversed polarity, if the direct current voltage of minus is 
impressed in order to not necessarily adsorb not a minus electrical potential difference but the 
wafer W. Moreover, although the example which supplies nitrogen gas as purge gas after 



termination of etching processing and in the processing room 2 was explained, the gas supplied in 
the processing room 2 is not restricted to nitrogen gas, for example, can use inert gas, such as Ar 
(argon) gas, etc. suitably. 

[0065] Moreover, although the gestalt of operation was shown about the configuration which 
high-frequency power impresses to an up electrode and a lower electrode, this invention is not 
limited to this configuration. In addition, the above mentioned gestalt of invention can enforce not 
only this but this invention approach also in other plasma treatment, for example, ashing 
processing, sputtering processing, CVD processing, etc., although it was the processing which 
etches the silicon oxide (Si02) of the semi-conductor wafer front face of silicon. Furthermore, a 
processed object may also be not only a wafer but a LCD substrate. 

[0066] The following experiments were conducted in order to check further the operation 

effectiveness of this above mentioned operation gestalt. 

(Experiment) 

1. If a wafer is laid as it is, without discharging an electrostatic chuck front face as the purpose 
previous statement was carried out, it will originate in the front face of an electrostatic chuck 
being charged in minus, and poor adsorption will occur. So, in this experiment, it investigates 
whether poor adsorption is prevented conventionally by impressing reverse voltage (electrical 
potential difference of minus) to an electrostatic chuck, where a gas is introduced into the 
processing interior of a room before laying a wafer, and electrifying an electrostatic chuck front 
face in plus. 

[0067] In addition, in this experiment, reverse voltage was impressed in N2 purge-gas ambient 
atmosphere in the processing room 2. The impression sequence of the reverse voltage at that 
time is shown in drawing 5 . In drawing 5 , L. the nitrogen gas as purge gas which introduces into 
the processing interior of a room the direct-current high voltage which impresses "H. V" to an 
electrostatic chuck, the back pressure gas as heat transfer gas by which "B. P" is supplied to a 
wafer rear face, and "N2", and "P" express the lifter pin moved up and down in support of a wafer. 
[0068] Moreover, the plasma electric discharge approach which discharges an electrostatic chuck 
front face as an example of a comparison using the plasma by high frequency discharge had been 
taken, and an example of an experiment, adsorption power, etc. of this invention were measured. In 
addition, the discharge conditions of the example of a comparison generated the plasma in N2 gas 
ambient atmosphere, and the pressure of the processing interior of a room at that time was set to 
300mTorr(s), and impressed high-frequency power only to the up electrode for 3 seconds by the 
power of SOW. 

[0069] 2. The direct-current high voltage and the relation of adsorption power which are 
impressed to the measurement electrostatic chuck of the experiment approach adsorption power 
were investigated. Adsorption power supplied gaseous helium to the tooth back (inferior surface of 
tongue) of a wafer through the hole which the lifter pin of an electrostatic chuck which is laying 
the wafer goes up and down, and defined it by the supply pressure (Back Press) of gaseous helium 
in case a wafer comes floating. First, in order to investigate adsorption power, measurement which 
makes a parameter impression direct current voltage and impression time amount was performed 
about each of a Bare wafer and Ox wafer (wafer with which Si02 film with a thickness of 1 
micrometer was formed in the inferior surface of tongue of a Bare wafer). 
[0070] 3. The adsorption power of the electrostatic chuck front face by this invention and the 
example of a comparison is shown in experimental result drawing 6 . According to this, when the 
same direct-current high voltage is impressed, it turns out that adsorption power is [ the direction 
of the example of an experiment of this invention ] strong clearly compared with the example of a 
comparison. In addition, in the example of an experiment of this invention, even if it changes the 
electrical potential difference and impression time amount of reverse voltage, fluctuation of 



adsorption power is known by that it is few. Therefore, since a wafer does not come floating even 
if it makes the pressure of gaseous helium high, heat transfer becomes good between Wafer W and 
a susceptor 6, and the temperature of Wafer W equalizes. 
[0071] 

[Effect of the Invention] According to this invention, it is possible to electrify a polarity contrary to 
the residual charge of an electrostatic chuck front face, and to strengthen adsorption power more, 
without reducing a throughput. Moreover, compared with the approach of removing residual charge 
like before using the plasma, an electrostatic chuck is not degraded by sputtering etc. This 
effectiveness is acquired with power still smaller than the case of the conventional plasma electric 
discharge. 

[0072] If it is more than the pressure that prevention of poor adsorption and enhancement of 
adsorption power can be raised further especially in the case of claim 2, and direct current 
discharge generates in claim 3 in it, exceptional pressure regulation is unnecessary. Since it can 
carry out in parallel according to the plasma treatment approach of claims 4-6, performing other 
devices accompanying taking out and carrying in of processed objects, such as a wafer, or it, and 
actuation of equipment, quick processing is possible and a throughput is also good. 
[0073] According to claims 7 and 8, since direct current discharge does not occur between 
supporter material, such as a lifter pin, and an electrostatic chuck like before, an electrostatic 
chuck front face is not covered with a charge, and poor adsorption is prevented. And this can be 
performed as a series of processings which continued in sequence, and a throughput is also good. 
In addition, need to combine invention of claim 1, and invention of claim 8, it is not necessary to 
necessarily carry them out, and there is effectiveness separately. 
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i>&^iiti*-£8K:.£^T±Ti!&g£4&-D-ri,>s„ St 
oTC©IB«He-$'8©f'«frK:J:9. m&inzyz6 
K, 0 1 ^©ffi^EnfCTnLfc^^tc. ±TS&Sfti% 
oTt^ 0 &:te^a^2©m®f4£fil«-rSfctf>. MfE 
1^^* 6 5 £©IHfctt. (tiff Elf 1$$* 7© 50 
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9#f§:tt6nrt,>.S„ 

[0 02 7] BifiEIMz:?'* 6 tt. ilAWtSffllSnfc 

•*>. 5«b©&«ew (Hjjv&'T) i©rar»«*«as-& 
*:/*6±©?x^w*^fi&fc8M#rsc4**>>jfi 
if dawn*-**) , u&pmwkffi manor) tenors 

[002 8] fJiBlJ-fe:/* 6±fC», £x^W£&#& 

^•r-sfc»©»s^-f v9 i - ij&srw6*i-cc»*. c© 

JR 1 2 -f 5 1 3 (c«fc r»r±T»6!IW 

JfiFf 1 5 KSmi^gni 4 . ffiS3S3 ©ftffitCRS 
3tvOr>£iMEi£ttE:?7;ittiHl 6*P>©77X1E, 
MX.H+ 1 • 5 kV-+2 KV(DlEmE.i>miEmmi 2 

W«. iift-^l l©±ffi(c®#^$n-5J:^(c 
%o-cus„ s/t, x-r -jj-i A-r-^tftft-x lie 

WmmZtlht. «mSS3©WBMcKIBS4i , ri»4 

83&»e>©^^^x«EE. 
- 1 . 5 - — 2 k V©S^)E*5MIBPI^ 1 2 iCBVMSti 

9 K«a*ffcSftfcJ*£tt. BUfBSM 1 2 

[0 029] &*Jtf-fe^*6rtfc«. mtfHe (^U 

W©HHK:MLTC©G^^^^-rs c t(cJ:-3 
T. -Ji^WtM^t? fi©rHl©^G«?rte|-K:-r 

[0 0 3 0] * fcfj fE-tJ-fe 7*^ 6 |*3(Cf J. @2(C^fc 
=fc-5(C. tf-fe^^6F , i€r±TI6U-r'i7X^W^m3 1 i' 

©««. ^w>t--ii!'>x{$, mt*3y**^-A© 

ffitn*^ L r gift 3 tit b ^„ 

[0 03 1 ] mt&^y'it 6±©S22(c«. P^^-f 9 
^i l^itf^^ut. ¥B*««rai«©rtiH7*-* 
>i/2 i*sg:W6tirt,^. c©F"gfflij7 <; 
> y 2 i «^«i4*w-r ■s^*s a ^-> >; a >*»6^^r*j 

9, 7'7Xv4J©w'^->4^W«:^x^W4CA*f3-i± 

[003 2] BufErtfltJ? *-*>X'J > i^2 1 ©St-MCt 
I*. 5 6«c^ffi**«BBtt©jW!l7 * >J >y 2 2 *i 
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Ktt6>*VCl>4. CC0Wi|7*-*xy>^2 2 titan 
ftSiSCCftoTOS. C<DWffl7*-#*y>^2 2 

[0 0 3 3 ] Uffi*-fe^a?6cDjaffltc;«, /^7;*2 

3#iB3n, s6«cco^77Jb«2 3 ©rtJMM*, 5 
3^39#tt«*^Lr alOi/ h^(D^S^:<i: or if -fe^* io 
eccHSsnri^. ^^t, i*Hr:/#6©±T»tfcf# 

otco^^;b«2 3 fc±Tt&T6fltsK<!:ft-pri,> 
S. C©^^^;U«2 3CCB^«<JWt?L2 3 atfJ&SS 

tir*o, ^x*«&-K»ar*«l8**i/rc^. 

[0 0 3 4] fja«ifflS2©±8B(C», TJU5^*6«c 

siMt»*W3i, r^5-^A*6tt«»wj«»t3 2 

CO»*P»W3 2©±»K:tt, »KnnK3 4«s]Bad 

nr*50, <*&«) 20 

^ci^ot, «Jfi©±W«S5 i*3f3t«K«:*r 
j$srrs««*«Lrt»s. 

[0 03 5 ] IJBffiffc6W*3 3tt. H 2 CC k^L/cJ; 5 
ig^WLTfcO, 3 6«Ccn6±T^©^^7^«3 

scD-en^^u*. s:t>&csft£ffi*<fcfts<fc5K2H& 

©tt«?L3 5a^*n*tiJI5JSK3tir^4. CCDffilfcSB 
t#3 3©**(C«^a»An3 6 3WRW6ti, 3 hfcj* 
^3 7^Ut^iAf3 8^§nn^ 0 ^ 
lTCO^iAf3 8^C^ ;^3 9, 4 0S^ 30 
j£iL/c^S:i^gpcr)/cfeCDvx^n-n> b a — -5 4 1 > 
4 2*^ur, «^XSISig4 3 i^-^^tM 
44a*£*«*i3ftrc»*. *»w©3»6©»«r«\ 

»I^ttlftiB4 3 *6BC F , ^3&J«»Sh, 
^fltt»4 4*6B:N I (ffiR) 3 ft* 

[0 0 3 6 ] cne>ffiffi^/^«*&iH4 3RC*rC-s?;tf* 
fl9&«4 4*»6(DBUia^» % «HE*^#A*3 8*6 
HuiBagAD 3 6 , &ffegPW3 3 Q&i5tfL3 5 a StjICT 

«S2rttcSA?n^j;^c^ori^o $/c#ams 40 

1*3 2K&, H2«:^L/ccfc^fc, ttfflP3 2a^a 
JgflE3*irfcQ, 4£tSc«M5f3 3(D^y^JU«3 5i»*P 
SM* 3 2 <L CDPJCC Jgjffi ? ft/c^' * y )U&m S F*3<D #X * 
T^tettffi3#4J:5fcftor(r>*. 
[0 03 7 ] IMEffiftSM* 3 3 OT*Cc«. SutH^-fe^ 

@#3n, C©J**P8P**3 2£VilLri>&. */cC<D 50 
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MIB?^aJSPtt3 2CDtfctHD3 2 a iS^3nrii 
Seor^^7;l/3gpjSrt<D//x«, tttHD3 2a, 
5 1 a£i!DT, PH?-* ^1 l±<D9x^WCC»U 

risj— ccittiasti*cfe5«:aor^*. 
[0038] _hgpm@5 i ©TfflHiaapcctt, mms^ 

JB©#;Uh«r»5<fc5fc:Lr. F y 3#13 

g3ftT(,>& 0 C<Dis-frFV>if5 3tt, 531* & ft 

9, MffiWM7*~#xy>^2 2<br, ftf 

1 1 £±gpm^5 1 iOIBKM** y^Ofc^ft * 
*> 0 fttec©i/-;i/Fy>^5 3(0±«JWiftffllSg3 

y>^5 4 3WHW6nri»a. 

[0 0 3 9 ] jaaSfS3©T8U«:«. X^tf? 
X£3I**KB l«car-B»»«6 2 3W«tt3*ir*$ 

1f-fe^^6<7)^HtCiea3n/cButH^*^^^«2 3 
£/M>T, «H1^2rt». iStmTo r r£r©ffigCDX 

SK«:arji[ffi5i*-r4ci*s?«Biftor^*. 
[0040] ^tcccoxy 

WSJRKowMJTSi, *rr»«Sift41f-fe^ 

o kHz©afja««**m*-r*aia?ft«iS6 3*>e><D 

K^S6 4*/hUr«l&3ti*«fiRiftor^ 

t, ja«tt«qireKjaie«ff6 3 0 imhzh 

±<Dffifttt. MX.I22 7. 1 2MHz<DttJSi(W**Hi 

3 2*acr«i&3ti*flitt4ftori»&. 
[0041] irfB«tsl^g3©ffliJSPCc«, 
7 1 *^ura - Ka 9 ^S7 2^B80WS. c<D 

^^3rt©«H^2 4©IHra^r*fca&©, JSS 

r-Aft^©«ai^R7 33&sRwe)nrci*. 

[0 04 2] ^C<Di^^>^glO$IJiSP^tCOl^ 

8, ^^9^U©^7^15, W^ifrf-l 
7, S^StfeS^l 9^CDJtt»fP. WBESBfc/^x« 

7^-b'>20 4 M;^3 9 4 40, 7X7U-3>F 

o-74i, 42, *^3i**a6 1, mmwrnme 
3, 6 6»3> hn-77 4ccj:orsijtai3nrc^o 

[0 043] *»W<DSItS<3WK»CC^Sx y ^>^« 
■ 10i»»ttJ£LbOJ:5Cc«j«3ftr*5 0, 3>ho 
-^7 4 tc<fcSftfltaiK:S^i*rWit«^y 3>©-?x/n 

wcoMa^ (sio.) cc»urxy^>y«i-r*ai 
^ofpffl^tcoiirsiia-r-si, sry-h/^7i 

«te^ti/cg k ia»87 3fcJ:-9T9i^W3WHI 

^2^u:taA3n^ 0 c <d tzmtb*- z 8 (D^tbfc<t 

0, 1fHr^^B«TKL, y^^-b'>2 0*s»«^ + 
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«:si*aisy7*-fc:>2o±K:3wa3n*. c^u 

[0 044] jft*. ^x^WCDy ?2-fc:>2 0±^<D 
^6<h<D|ffl<D*> Omm-2 0 nnwbftifitfBS 10 

r±|?u ^im«x^w£^uri>s y ?£-e> 
<fc 5 ^ x^w#»»* ±KiSg3 ftfctt 
[0 04 5 ] ^1^^112^, X25I#*S6 1 K 
MI^7Xil&i4 3 d^^r^l^^ (C<F,#X) 
OmTorr- 80mTorr £T*&EE3ft (^4^(0 

pi) , mwffl.n*m&Ltti<>v$&±rj;2> 0 ccr. 20 

BfS©^-7^*ffi. 1. 5 kV-2 k VCDIEUBE 

* 1 1 rt02S«tt<Di5M 1 2 cc^ntti^n 

<DJ£jjX?$>Z>mz-te2 OmTor r *rS6tC«E3h 
£ (044*©P2) o 

[0 04 6 ]«iffiS2rt©flE*^S9Sb^:J:5Ccx5r^ 30 
>WIBf©E^^x.«2 OmTo r riC^o/c 

27. 1 2MHz, ^"7- 2 kW©BJa«»* 

#«jf&3Ji5<t, ±.$imm 5 i iif-fe^e borate ^ 

ttKiR6 43^&JattK^8 0 0 kHz, y^«7-3W«jttf 
1 kW©WJB«*rt#«te3*i*. C©<fc5KLhTEIB* 

[0 04 7] f It g£L/ J: o 2 40 

[0 048] C©if£lf*te:7*#6K:«, ^x^KO 

ioT, y >^2 2©±#Cctt. ±»«ffi5 i ©jaaiKiKK 
3n/c^-;uK y>^5 3#{i§or, Rj£©J:5K:pi so 
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*tM^f; * 1 1 <D±ffli±SPmS5 1 CDTffi£<D 
<tJhSPH@5 1 <b©ratC^L/c^^Xv(Dfi£iSE«Jt|I^ 
^2rtCDEft^ 2 0mTor ril^Il^^t 

[0 04 9] L^fe^xy>W(DJSBOCte. ftfl'J:? * 

^y>y2i»$nrc^OT k MB? yJR^s** 
KffclBI <S i O,) ©x*?->yu- H* k rfro 
[0 0 5 0 ] ^<D<fc 5 tfCLXmmo)^ ^>y«7t 
mm 5 1 KtftMz:/* 6 ^©WJi««;fc©«*&#fM:3 

n*i*cc % te^2rt^©jaa**x<D«^ff±3ti 

tCcfc 0 . *rv2\ 1 (D^m^OSM 1 2 -^(D^ff 

[0 05 1 ] #civc«igg2 rtKW:, eg&H 

4 43^6a**fX3W«|ft3tir. 
2W^^Sn5 B C©3Jft2/*©«teK:J:ij, & 
Ji^2rt(DEE^^^B7 OmTorr — 80mTor 

So 

[0 05 2] C Ct, # U ^ 5 Fm<Dtm&<Dm>fflfl% 
1 3*JB(,*T(r>S»«^* 1 ltC*Jt>T«, ^X^ 
WSfflaf-TSRHCOTK** ^11 (D*SttC»mi 2 

1 2 ^©Sffl£[JJjn**fM:3 ft. y 7 # ~ fcf > 2 0 

l©^ffiCC«Kil*ffi .(WLtfl . 5kV-2kV(DIE 

So 

[0 05 3] C(Z)v>f^^fc««U^:JK»*3K 

mmuj: *> t Lxmn?-* ^11 ^cD^ttcosiM 1 

2^liia?S7*^X^IiSl 6^6^^7 7X1E^ 

7^11 ±ccnei*c»*rtsa< a*fc*ti3W*rs. 
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[0054] -et-c, xmtmmtcto^xitz, -v-tzfz 
^•r i i±*»e>!§tfts<^ x-y^i 4^v-r^x 

ffi^l 7^Sig!J&fp3ft, ^ffi£^v>f:fxil^l 8*> 

(ommi z^m^mm. Mfumi. o s e cEp/jnsn 

0 2 k VgS©t«Ei , r5©^g^. 

[0 0 5 5 ] CCDcfc 5 1 ft<D^t4<D 

*1 1©«WC3 ft* 1 1» 

[0 0 5 6 ] C 5 ItM^ * v 2 1 1 rt©3S«tt<DJS 
mi 2CC*fLriBBEiSiK^^^X«iRl 8*>6©v^t 20 

«1. 0 s e c^USiT^CiCCctoTltm^^ 9 * 1 
Ki^TJ: 9 t^ll ±*>>68lft£ WtM^ 

S7 3^«ta^2rtcctuit-r^. lt^s^2i*kc 

«flK£*87 3#n- Fn **S7 2rtCcfip«raci 40 
[0 0 5 8 ] C5Lr&SS2F^6ffiW3ftft:x-,=F 

«^2rt«:aAT*. *0r, »2*S7 3«:j:oT 

2 f^c$a 3 txtc^&mtumo o x / \ w»iw* so 
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ft. «j»«7 3H:iBaia2rt*>6«fiBury 

-h^Vl/^7 1 t2Hgl3ft*. 

[0059] *urswaLfcj:9K:, *»ao«?x^w 

CD 'J 7 ^ - f> 2 0 ±^©^i I W7t ^ i , U"fe 
:/£6«±#U HWF«cy7*-fcT>2 O^TOU, 

^^r*4CF 4 ^* J «a*2rtccett&sti. 

^2ft<DEft##(xJ3:7 OmTo rr-8 OmTo r r 
2rMEE£ft (04*OPi) . ttSSSStm^^O^T 

^X«JE. Wiltfl. 5kV^2kV©I«E^»l 

irt©z»«i4<D*jsi 2ccfflJnsti4. eft 
KctorSLis(alw*«»*L, sx^wawaatsfta. 
[0 0 6 1 ] ^^t^x/M^li^ure^x^ 

«£3ft*6tf>, 3 6CCCF 4 *^*ACcJ:*«iaS2rt© 
BJ^, i?^>^«P©BE(3r*im«2 0inT 

0 r r*-C3 6fc:*E:3ft4 (S4*(DP2) . -et,T 
BiJSaW*^±8P»S 5 1, If Hz ^ 6 CCS ^ n 

*fiH*2rtK::/^X-**s«£U hu1ECF 4 #X 

[0062] Miax ^ ^> #nm<Dffl, w*n>* t^l 

1 rt©**tt©»ia 1 2cc«^7xmE^EP/jn3nrc> 

5tefcBM8 ote<t 5 + v 2 1 1 OIKOS 

[0 0 6 3 ] «±CcW9ibfc»9H©3aSCE>^»'r 
If -fe ^ # 6 CCjtt U T «; 7 # - hT> 2 0 3^tl*f W«c± 

tc»s^ + fH<Dm^&<Dmm 1 2 cc^-y 

[0 064] t^ll rtO^ttOHM 

1 2CCEPjtwrsa!«itt©itt*«BE«, Mlt7^^ 
WEr»&<, ^xy>W^:©#*r-5/cfi?)CC^-Y^XOac 
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«, Ar (Tib=f» ^/X^CD^ffitt^^i^ffiai^ 

t o o 6 5 ] * tt % nmmtt#±tmKRzrFwmm 
un>K^K (s i o a ) si^>m«ir*o io 

WfL\£T vi/ls#$m. X'*'9*Vl'#teM. CVD© 

^«:E€>r, LCDIfir*ottJ:l». 
[0 0 6 6 ] (lffBL/c*J6S6^SS(D^ffl^^$ fcteflt 

i. aw 

cr*iitit *x^*t«T&|irec^SrtK:«f* 

[0 06 7 ] &fc**«-C». »lf2fltN 2 ^ 

vj vzitCBum-rzmjfcmnm, tb. pj 30 

±T S6 $ if £ y ? # - tr > *m l ri „ 

[0 0 6 8 ] *fcJt«W<fc LtB. *JH«ft«CC J:4^ 

OOmTorril, Bai61**5 0W©/<7-r± 40 
[0 06 9 ] 2 . 

^'J^Atf^CDfi^lI^ (Back Press) 7?f 
<hOx^x/N (Ba r e^i^^Titcl^ 1 AtmOS 50 
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/Co 

[0 07 0] 3. £R£jR 

«<^oti^c^w. ate, *¥£wommm 

[0 07 1 ] 

tecc^n 5 tfr ©S^i * J: 9 & c t ftuimv & & . 

[0 0 7 2 ] «fCC»*3S2 ©JS^tCtt, »»^<OK 

*i«:ff5ffi©««, ««©»fP*S6ff Utt3W6Mffbt: 
[0 07 3]»«S7. 8KJ:*itf, fikfc<DJ:5K:y ? 

*- tr>«r if©3S«F»*fi#«^ * » ? tom-emmwc 

[SI] *»lH««JS©»»K:fflc*fcx 9 

[H2] H10x y ^>^a«:*5WS±gB«ffiZitfT 

[S3]ai<Dx^> ^ancw *±»«srctf 

[04] **W<^J6<WBlB©*-/5>y^ + --h*m 

[05] mmittevzmmK<Dwm^-*>x*tti& 
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